It is shown that if q is a prime power then there are Williamson-type matrices of order (i) 1/2q2(q + 1) when q ≡ 1 (mod 4), (ii)1/4q2(q + 1) when q ≡ 3 (mod 4) and there are Williamson-type matrices of order l/4(q + 1). This gives Williamson-type matrices for the new orders 363, 1183, 1805, 2601, 3174, 5103. The construction can be combined with known results on orthogonal designs to give an Hadamard matrix of the new order 33396 = 4·8349.
Introduction
We use a result ofWalJis [16] used to construct SBIBD configurations with parameters (q2(q + 2),q(q + l),q) for q a prime power to construct Williamson-type matrices. For all definitions the reader is referred to Geramita and Seberry [4] . This paper has been motivated by results of Mathon [7] and Seberry and Whiteman [11] .
Previous relevant results on Williamson matrices can be found in Mukhopadhyay [9] , Seberry [10] , Seberry Wallis [13, 14, 15] , and Yamada [17, 18] . This paper uses extensively q (0, 1) matrices Ro, R 1 , • •• , R q _ 1 of order q2 (q a prime or prime power) which satisfy
RiR!=JxJ
,-,
where I is the identity matrix and J is the matrix of all ones_ These R/s have been used before to construct Hjelmslev planes (see Dembowski [1] for the definition of Hjelmslev planes). In a construction called the "Craig construction" the R" i = 0, ... q -1 and Rq = I x J are substituted for the ones of an incidence matrix A of a projective plane of order q, such that each row and column contains exactly one R i , and if the ql x q2 matrix of all zeros is substituted for each zero of A, then the resultant matrix is the incidence matrix of a uniform Hjelmslev plan~ of order q. The R/s have been called auxilliary matrices (see Drake and Lenz [3] ).
Tn J. Wallis [16] it is shown how such matrices can be used to construct symmetric balanced incomplete block designs with parameters (q2(q + 2),q2 + q,q). 
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Seberry and Whiteman [11] have shown that for q a prime power (i) and (ii) can be satisfied.
The case q == 3(mod 4).
Take a skew-Hadamard matrix of order q + 1 (see Wallis [12] for definitions and results) and normalize so the first row consists of + 1, the first column (except for the first element consists of -1) and the remainder of the matrix is written B = I + S where S is skew-symmetric (ie B is of order q and comprises the (i,j) clements of the normalized skew-Hadamard matrix i,j = 2, ..
where Bpab means the ah-th element of (1 x B)R, is B times some permutation matrix pab and bed is the cd-th element .of B. Since Bpa~ J = J the product SiS[ depends .on Le bed = + 1 and hence [ s, ~S, ~s,]
-S11
~S"
S"
Now if the Si are 12 (I, -1) matrices of order 112 as constructed above (with subscripts increased by 1)
and Lt~l Xix,T = LJ~o S,Sr x I = 11 2 .121 x 1.
Hence XI, X 2 , x 3 , X 4 are Williamson-type matrices of order 363.
3. The case q == 1 (mod 4)
Normalize a symmetric conference matrix of order q + 1 (see Wallis [12] for definitions and results) so its first row and column are all + 1. Write B + 1 where B is symmetric for the matrix of order q comprising the (i,j) elements of the normalized symmetric conference matrix i,j = 2, ... , q + 1. Let
be the (I, -I) matrices satisfying
and that
We now proceed as before with Williamson-type matrices of order t(q + 1).
Since Qi and Qq+l+i will not be in the same matrix Xi we need only to consider 
